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ABSTRACT

This study uses component-based transfer path analysis (CB-TPA) with virtual point transformation
(VPT) to predict the structure-borne interior noise from the armored-vehicle powerpack at the driver's
seat. Two transmission coupling points and one mount coupling point were modeled as six
degrees-of-freedom (DOF) virtual points (VPs). Blocked loads were identified via in-situ CB-TPA on
a powerpack test bench, while structure-acoustic noise transfer functions were estimated in the
non-operating vehicle via reciprocal acoustic excitation at the driver-seat microphone. Combining the
two datasets yielded the predicted driver-seat sound pressure at 1000 r/min, 1500 r/min, 2800 r/min,
and 3000 r/min over 200 Hz ~ 1000 Hz. At 1500 r/min, the absolute 1/3-octave-band errors were 2.4 dB
and 1.3dB at 250 Hz and 315 Hz, respectively. VP2 had the largest VP-wise contribution in most
1/3-octave bands, while VP1:+X had the largest single-DOF contribution based on the 200 Hz ~ 1000 Hz
overall sound pressure level. The results demonstrate the applicability of the procedure in predicting

structure-borne interior noise and identifying dominant paths under constrained measurement access.
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Fig. 1 Schematic diagram of structure-borne noise transmission from the powerpack to the driver-seat position

in an armored vehicle
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Fig.2 Overall procedure of the proposed CB-TPA-based interior-noise prediction method
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Table 1 Prediction errors in CB-TPA-estimated SPL under different operating conditions

[unit: dB]
r/min 250 Hz error 315 Hz error 400 Hz error 500 Hz error 630 Hz error 800 Hz error
1000 +0.1 -0.1 -0.1 -4.4 34 -5.6
1500 2.4 -1.3 -7.7 -2.5 -2.8 -1.9
2800 +2.1 -5.5 9.2 -6.2 +1.0 -1.9
3000 -4.5 -4.9 -8.6 -3.3 -1.8 -6.5
2 e 2 AYAZe} F0 Al Age]  dSith Wl £ ZHelA 250Hz 2 315Hz T4
71947k 23H = glo], olejgh W AEE AE7E 13 SEE g9 ddiext= 27 0.1dB~4.5dB
o] 7ps3sk Aclolt}. o] Ao A= F o A= 9He  H 0.1dB~5.5dBE YEFSTE 1500 r/minol A &
A T3 gl A7k Avds gRiselon,  dige] Agiexk= 27 24dB ¥ 1.3 dBSIT
ZF @919 A A eSS Faldke] xujzel & (4) 400 Hz A 1/3 SEFE YA 1500 r/min,
A A0S EASL= dlol= A7 Atk 2800 r/min & 3000 r/min®] &S A= 7+
7} 7.7dB, 9.2dB ¥ 8.6dB YA Yebgth 1y
52 E ol& Z7eA= 500 Hz 2 630 Hz t<] Aot
7} 7223} 31, 3000 r/min®] 800 Hz oA+ t}
o] Aol HlAEMA 2 AEE 6xr Al 6.5dBS] AB7PF e, et Fakgr Sk
T o2 & Agkap AACA Ak swter wE dEHoR yA= Zrt o)ydt Ay
AZ3 NTFE 2339, 1000 r/min, 1500 t/min,  LFIpoll A ] =5 A 74 SHATEeZ HA 23k
2800 r/min 2 3000 r/min %71 $44 &S o & AHE] ofHuhe AE AAMETE vk o] A
Zala AYAR 7)9es BAseith $8 Avs SR VPTNTF o4, AF 1 713 =30 Ao Hl
&3} 2t} nuked T2 HeA RS 3717117 A ASe]
(1) B3t Solgte] B4 e W AiaS 10% oA 93 skl A A& 58 = glrh
a1 713 vuske], d e A8 114 rank S ol el AZEE Aeket W AR o]
1002 A4t TSVDE Agste] 319 87le A Ak Aol 72719 Aage oF
Eo|ghs AAZ A3} 200Hz~ 1000 Hz el & F& HAEAR 4o A& 7FeAds Bk o
o S8 27057) 58630014 2722 7FAske] 2k 200 Hz~ 1000 Hz ¥4 e HolH= &4 =A%
gt Aake] FAF P o] A E AT Tt et oS Jgrrt gnron, 59
(2) 1500 r/mino A 2bet 3152 F 247 Hzoll A %] 400 Hz ©]/do] U Ao e & A%77h ek
wjFel 938 welth AR 7jox A Az, vp SRR o3 dAE sle] AnE dAE da
SR Ak 1/3 SEE 09 7)ol vp2rh 7F doh FESF 200 Hz VW B9 9] A8 o] AT
iyte] Fuge oidelA 7P A depges, oA FrkekA etk & 200 Hz MRReE £4
200 Hz~ 1000 Hz ™Y overall SPLS 7|02 3 WHAE 7] AeiM e sl A3 ol
A AHE 7lodEo e VPIA+X7E 7B FA 4 &% 2% /HYES 188k, NTFe vy} 54
Bl ol At akFe Aviwter HF &9 7] AEEE FUFE ERIE davt
S5 Wds] oga, 7ldE HA A uet
Al A=7F debd F 91-%:8: LIS = = o = 7
v 425 sae o vp 9] it 7)oz} AE A}
e 7l g 3 HES a7t vk o] A& (F)etstollojZ uo] 0] Aoz o
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